of the magnetic interactions from an extended area of the tips. At funher distances from the sample that has a smaller stray field, the tip magnetization does not flip completely. As a result, the m-bit pattern (indicated by an anow) was not resolved, as shown in Fig  2a and 2b . We observed either one dark-line or two dark-limes for the tri-bit pattern using a thin film tip that has a different magnetization direction. In contrast, Fig 2c shows three dark-lines for the tri-hit pattern using a point tip. It clearly shows that the point tip produced a better-resolved MFM image because it was not affected by the magnetic interactions from the extended area of the tip.
a thin film tip that has a different magnetization direction. In contrast, Fig 2c shows three dark-lines for the tri-hit pattern using a point tip. It clearly shows that the point tip produced a better-resolved MFM image because it was not affected by the magnetic interactions from the extended area of the tip.
We compared the magnetic images of a magnetic reference sample using a point and a thin-film magnetic force microscopy (MFM) tip. The thin film MFM tip was made by magnehon sputtering of an amorphous metal. The point MFM tip was made by an ion milling process that produces a small magnetic particle on the cantilever. Our results clearly demonstrated that the volume of magnetic material involved in the tip-sample interaction is much reduced in the case of the point tip than that of the thin film tip. By comparing the magnetic images of a tri-bit pattern on a magnetic reference sample, we observed an improved resolution using a point MFM tip.
As shown in the top of Fig. 2 , these atomic force microscopy images, taken from a reference sample, are from the same area. For a soft MFM tip, the interaction of the stray field bom the recording disk with the tip generates magnetic force derivative that is always attractive (as shown in dark-line). The bottom of Figs. 2a and 2b shows the MFM images that were obtained from the thin-film tip. The bottom of Fig. 2c is the MFM image that was obtained from the point tip. The difference between Fig 2a and 2b is that the tip was magnetized in an opposite direction. The magnetmtion direction of the tip was oriented perpendicular to the sample surface. Fig 2a and 2h shows 
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